Tich phan xac dinh

Bai toan dién tich hinh thang cong:

Cho ham f(x) lién tuc va khéng am trén [a,b]. Mién D
gi&i han b&i drong cong y=f(x), 3 dwdng thang
x=a, x=b, y=0 dwoc goi la hinh thang cong

Yéu ciu dat ra 1a tinh “
dién tich hinh thang
Chia doan [a,b]

thanh n-phan tay \
y bi cac diém




Tich phan xac dinh

Ta tinh dién tich
hinh thang cong thuw
k gan dung bang
cach lay diém M, thy )

§1rong [, Xs] BN
Coi dién tich hinh
thang cong nho
xap xi voi dién

tich hinh chi¥ nhat O XM X \
canh x.X,,,, f{(M,), trc la bang f (M, ).(x,+1 = xi)

Vé&i n- diém chia,ta c6 n-hinh thang cong nho v&i dién
tich dwoc tinh xap xi nhw t,rén nén dién tich hinh
thang cong D dworc tinh xap xi voi



Tich phan xac dinh

n—1
S, ~ 2 f (M k).Axk,Axk T X+ Xy
k=0
R& rang, cdng thirc xap xi trén cang chinh xac néu so
cac hinh thang cong nho cang nhiéu.
Tacho max?x, 2 0 (khido:n > ®, A%, 2 0)
Néu S, tien dén mot gi¢i han hiru han ma khéng phu
thudc cach chia [a,b] va cach lay diem M, thi gi¢i han
dé duoc goi la dién tich cua hinh thang cong D
n 1
S(D) = lim X (M, ).A%,
n—) o0 K=0

maxAxk_>O
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Tich phan xac dinh
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Tich phan xac dinh

Dinh nghia tich phan xac dinh: Cho ham f(x) xac dinh
trén [a,b]. Chia [a,b] thanh n-phan tuy y b&i cac diém
chia (ta goi la mét phan hoach cua doan [a,b])
a~ Xg Sx S...5x%x, b
Lay diém batky m, € x,.x.+, ,lap tdng tich phan
n—1
Sy = 2 (M )A% Ax T xe+ T x (TOng Riemann)
k=0
Ta cho max 2x, = 0, Néu S, tién dén mot giei han hivu
han ma khdong phu thudc céch chia [a,b] va cach lay
diém M, thi gi&i han do dwoc goi la tich phan xac
dinh cua ham f(x) trén [a,b] va ki hiéu la

b ’
[t (xax  Khidy, ta néi ham f(x) kha tich trén [a,b]

a




Tich phan xac dinh

. 1
Vi du: Tinh tich phan sau bang dinh nghia 1, = 2" d«

0

Chia [0,1] thanh n phan bang nhau thi cac diém chia

sé la S :k< <, -
0 Xg Xp 7 T T Xy — Xn 1
n
_n_l n 11
Sp 2 (Xp+1 X)) P X)) = 2 —2
k=0 k=0 N
( 1 2 n=1 )
=1:1+2n+2n+ +2 n : 1 1 — 1
n 1 n ylnz
\ ) 2 n e/ N
1
= l4 lim S —



Tich phan xac dinh

Theo dinh nghla tich phan |, cho ta dién tich phan

mat phang

giol han
b&i 2 truc
Ox, Oy, dt
x=1 va
dwong
cong y=2%




Tich phan xac dinh

Ta c6 thé tinh bang cach dung MatLab

Khai bao bién x: syms x

Nhap ham: =2"x

Nhap can lay tp: a=0, b=1. Sau dé thwc hién céac
bwdc sau

Buwéc 1: Tinh gia tri ham f tai diém x, bang lénh
subs(f,x,)

Buwdc 2: Tinh tdng Sn bang |1énh
S=symsum(f(xk).(X,.1-X,),k,0,n-1): Tinh tong cac so
hang dang f(xk).(xk+1-xk) theo k, v&i k tir 0 dén n-1

Buwdc 3: Tinh gidi han cia Sn bang Iénh limit(S,n,inf):
tinh gi¢i han cta S theo n, n dan dén « (inf)



Tich phan xac dinh

Tinh chat cda tich phan xac dinh

Dinh ly 1: Ham lién tuc trén [a,b] thi kha tich trén [a,b]

Dinh ly 2: Ham c6 hiru han diém gian doan trén [a,b]
thi kha tich trén [a,b]

Trong cac tinh chat dwi day, déu cé f(x), g(x) la cac
ham kha tich trén [a,b]

b b b

1/ 1dx=b " a 2/ e f(x)dx = c.] f(x)dx
a a a
b b b

3/ 1 F(x)T g(x) dx = T f(x)dx* Ig(x)dx

a a a



Tich phan xac dinh

b a
411 (x)dx =~ f(x)dx

a b
b b
5/1f(x)dx 2 Tgx)dx, f(x)Zg(x)"x<[a,b]
a a
b C b
6/ f(x)dx =1 fx)dx* If(x)dx f(x) khatich trén [a,c],
. . c [c,b], [a,b]

b b
7010 f (x)dx|= T]f (0)]dx

a a

0, f(x) lahamlé

a
8/ ] f(x)dx =1 a C >
) 2 [ £ (x)dx, f (x) la ham chan

a
0




Tich phan xac dinh

atT
9/ 1 f(x)dx = I f(x)dx, f(x) 1& ham tuan hoan chuky T
a 0

b \
7/mb-a)< T f(x)dx <M (b~ a) M, m la GLNN, GTNN

. cua f(x) trén [a,b]

Dinh ly gia tri trung binh: Cho ham f(x) lién tuc trén
[a,b], ton tai diem c trong [a,b] sao cho

b

Jf(x)dx = (b ~a)f (c)

a

Ta goi f(c) la gia tri trung binh cua ham f(x) trén [a,b]

1 b
Jf (x)dx
b a

a

f(c) ™



Tich phan xac dinh

Céng thirc dao ham dwdi dau tich phan

(b(x) \’ ’ ,
L J f(t)dtJ = f(b(x)).b (x) ™ f(a(x)).a (x)
a(x)

co

Vidu: Tinh dao ham theo x cia ¢ (4) =

S X )
J cos(t )dt

sin X

f '(x) - cos(cos2 X)(~ sin x) ~ cos(sin 2 X)COS X




Tich phan xac dinh

X
f(arctan t)2 dt

Vidu: Tinh gi¢ihan i, 2

—> +

2
X x~ 1t1

X
Vi 1im J(arctant)®dt = ** tlrc 1a gidi han trén co

dang _ , nén ta ap dung quy tic L’Hospital

X
2
f(arctant) dt 5 5
9 _ (arctan x)“Vx~ T1 _ x
X

lim
—> + 0

2+l X 4




Tich phan xac dinh

Cong thirc Newton — Leibnitz:
Néu ham f(x) lién tuc trén [a,b] va G(x) 1a mét
nguyén ham cua f(x) thi ta co

b
Jf(x)dx = G (b) ~ G (a)

a

i ) ) . 21In 2 dX
Vidu: Tinh tichphan 1, = |
In 2 e’ 71
S 2in2 X 2in2( 1)
1, = ] = JL - Jde
X X _ X _ X
m2 e (e 1) n2 “e" ~1 e
y In 4 y In 4 3
= In(e” ~1) “In(e”) “In3 " In4%In2 T In—
In 2 In 2 2



Tich phan xac dinh

Phwong phap dbi bién
't (x) lién tuc trén [a,b]
?(t) kha vi, lién tuc trén [t t,]

A

Néu

k(ﬂ [t11t2] < [a’b]’(p(t]_) - a’¢(t2) - b

b t, |
Thi  Tfx)dx= | f(2@)? (t)dt

a t,




Tich phan xac dinh

d x

6
Vidu: Tinh 1, =/
' ; (1T A/3x 72

3 X~ 6,t

Aotdt 1 2 4( 1)

1, =1 =_J|1- dt

3 3 1T+t 3 t+t1
1 1
2 4

= — t_ln‘t+l‘

3 1
2 ( 5 )




Tich phan xac dinh

Phwong phap tich phan tirng phan

Néu 2 ham u(x), v(x) kha vi, lién tuc trén [a,b] thi

b b
fu(x)v’(x)dx - u(x)v(x)t1 B Ju'(x)v(x)dx

a a
, . 1arcsin X dx
Vi du: Tinh 1, =
0 N

1
1, = 2 Jarcsin xd (V17T x) = 2arcsin xA/1 7T x
0

1 i+
=2.:\/;‘ZI il d X =2.\/;ﬂ+4\/1—x

2 0 1_X2 2

1 1
— 21411 xd (arcsin x)
0
0

S



Tich phan xac dinh

Lwu v 1: Trong MatLab, dé tinh tich phan bat dinh
ham f(x), ta c6 thé dung I&nh int(f,x) hoac int(f)
Va dé tinh tich phan xac dinh cta ham f trén [a,b]
ta dung lénh int(f,a,b)

Tuy nhién, c6 nhi*ng ham ta s& khéng thé dung
lénh int dé tinh tp bat dinh cling nhw tp xac dinh
(Ham f trong vi du trén).

Khi dé, ta chi co thé ’gl'nh dwoc trong MatlLab cac
tich phan xac dinh bang cach dung thém Iénh
double : double(int(f,a,b))

Tlrc 1a ta chi co thé dung MatLab dé tinh gan
dung cac tich phan xac dinh nhw vay




Tich phan xac dinh

Dé tinh gan dung tich phan xac dinh, ching ta sé
str dung phuwong phap don gian nhat la phwong
phap hinh thang nhuw sau:

Ta sé& chia [a,b] thanh Ian Iwot thanh 2 phan, 4
phan, 8 phan, ..., 2" phan bang nhau va ap dung
cong thure tinh trong cac trwong hop trén la

2
21 1

I
|
|
|| ™M =

( \
fta ~(b " a J

SO lan chia sé dirng lai sau khi ta danh gia sai s6
nhd hon gia tri ma ta dwa ra. Tuy nhién, phan danh
gia sai s6 sé& dwoc lam mét cach cu thé trong mon
hoc Phwong phap tinh.



Tich phan xac dinh

Trong MatLab, ta sé& Iap ham dé tinh tich phan xac
dinh cla ham f trén [a,b] v&i s6 doan chia 1a 2" voi
tén goi va cu phap nhu sau:

Tén ham: hinhthang(f,a,b,solan) (solan la n thi s6
doan chia la 2")

Nhap vao : syms x, nhdp vao ham f, cédn a, b, s6 n
béng lénh input

Tinh gia tri dau: fa = subs(f, a); fb = subs(f, b);

| = (fa + fb)*(b-a)/2; sum=0

Lap vong 1ap dé tinh tbng va vong 1ap dé tinh tp |



Tich phan xac dinh

for n = 2:solan
k=27(n-2)
h=(b-a)/(2*k)
X=a+h;
sum = 0O;
fori1=1:k
fx = subs(f, x):
sum = sum + fx;
X = X + (b-a)/k:
end
1I=(1/2)+h*sum
end



for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend

Tich phan xac dinh
Lwu y 2: Cac tich phan khong ap dung dwoc cong
thirc Newton — Leibnitz

e
d x
F—==mn|xIL_=o
e

_eX

Cach tinh nay sai vi ham dwi dau tp khdng lién tuc
trén [-e,e]

Pé tinh dung tp trén, ta phai chia tp ra lam 2 v&i diém
chia Ia diém gian doan cda ham: x=0

e dx 2 dx ©dx

Hai tp thanh phan ta goi la tp clia ham khdéng bi chan
hay la tp suy rong loai 2



Tich phan suy rong loai 1

Cho dwong cong |
1
y = —
X
Gia sl ta can
tinh dién tich
phan mat phang
gi®¢i han boi
dwong cong trén
va 2 ntra dwong
2 truc Ox, Oy

l e —— — .

+ o0

Khi d6, theo phan tréntacd s(p)= | —dx
0 X



Tich phan suy rong loai 1

Pé co dién tich mién D, ta sé phai tinh tich phan khi
X— va khi x—0

Ta goi nhirng tich phan nhw vay la tich phan suy rong

Co 2 loai tich phan suy rong: Tich phan v&i can vo tan
(tp suy réng loai 1) va tich phan cua ham khéng bi
chan (tp suy rong loai 2)



Tich phan suy rong loai 1
Dinh nghta tich phan suy rong loai 1:
Cho ham f(x) kha tich trén [a,b] , Vb > a
+ 0 b

Tichphan [ f(x)dx= 1im [f(x)dx
3 b—)—l—ooa

Puwoc goi la tp suy réng loai 1 cua ham f(x) trén
[a,+)

Néu gi®i han trén ton tai hiru han thi ta noi tp hoi
tu, tp khéng haoi tu thi goi la tp phan ky

Twong tw, ta co thém 2 dang tp suy rong loai 1:

b b + 0 + o0 a
Ff)dx = tim Tfoodx | fodx = T fx)dx* T f(x)dx
— o a_>_ooa — 0 a —




Tich phan suy rong loai 1

+ o0
Vidu: Xéttpsau , = [ 9%
1 o
1 X
b
X . dx _ b
Néu a=1: I, = lim === lim Inx‘1 = lim Inb=1®
b= ** X b= T h—> +©
Tp phan ky
b
b 17« 1- @
X dx X b 1
Neu a#l: |, = 1im [—= 1im = lim -
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